Professor Balfour on a New Species of Clerodendron. 235 


Mr Thomson states that the plant grows abundantly on the 
banks of the Old Calabar River above salt water range. 


Description of Plate Il. 


Fig. 1. Clerodendron Thomsone (Balf.). Showing its twining habit, oblong- 
ovate usually opposite leaves, short petioles, axillary panicles of 
cymose flowers with inflated calyx, oblique 5-lobed corolla, and exserted 
stamens. The figure does not show clearly the grooving of the ribs and 
veins on their upper surfaces. 

Fig. 2. Calyx removed, and tube of corolla opened to show insertion of didy- 
namous stamens, concrete ovary, apicilar filiform style, and bifid stigma. 





On the Geological Age of the Pagan Monuments of the Outer 
Hebrides. By Capt. F. W. L. Tuomas, R.N.* 


Some recent observations made upon the geological changes 
that have taken place since the so-called Druidical circles 
were erected in the Long Island, will, it is presumed, be inter- 
esting to the Society; although any conclusions from these 
observations can only be valued as first approximations to a 
knowledge of the era of the unknown founders of these gigan- 
tic monolithic structures. 

It forms no part of the present subject to describe these 
monuments farther than to state, that, as in the Orkneys, in 
one locality of the Lewis several of these circles are placed 
within a short distance of each other; but no peculiarity is 
observable in the selection of their position ; and, from all that 
is known at the present time, their place of site appears to be 
accidental. or at least chosen without any distinct motive. 
One of these circles, the far-famed stones of Callernish, occu- 
pies the flat of a ridge of hilly ground, while two others are 
near together on a wet and boggy moor, at the distance of a 
mile to the eastward of the first. If the circles situated on 
the moor had been visited two or three years ago, nothing but 
a few gray blocks even with, or protruding two or three feet 
above the bog, would have been seen, and even many of the 
stones of the large circle of Callernish were completely grown 
over and buried in peat. By the liberality of Sir J. Matheson 
these three circles have been excavated, and it was then found 


* Read before the Royal Physical Society on Weduesday, 26th Feb., 1862. 
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that the peat had accumulated to the height of between five 
and six feet. J*rom an attentive examination of the founda- 
_tion of these circles, I arrive at the conclusion that the stones 
were pitched before the growth of peat had commenced, or at 
least at the very commencement of the peat-forming epoch. 
The upright stones are founded in the (so called) boulder-clay 
which overspreads this, with most other parts of Scotland, and 
the peat rises uniformly from the clay to the surface, which 
would not be the fact if holes had been dug in the peat to 
receive the stones. Besides, some stones that had early fallen 
(in the smaller circles) rest upon the clay without any peat 
below them ; and still further, in two of these circles are loose 
heaps of stones,—‘‘cairns,” as they are called, the grave-mounds 
of the illustrious dead,—which also rest upon the clay, without 
any intermediate floor of turf. If any peat had grown, it 
would be found beneath these cairns, for I consider it childish 
to suppose that it would have been cleared away. At the 
excavation of a tumulus at Stennes, in the Orkneys, which 
was presumed to be of or about the same age as the adjacent 
stone circles, the heath and moss on which the materials of 
the tumulus had been heaped were found in as good preserva- 
tion as when the mound was made. 

Besides the circles named, there are others, both in Lewis 
and Uist, which are only discovered by an occasional stone 
peering above the surface; and I see no reason to doubt that 
some of these Pagan monuments are entirely buried and out 
of sight. 

I produce a stereoscopic photograph of the Callernish circle, 
which fortunately shows, by a difference in the depths of shade, 
the height to which the peat had grown around the stones; 
two of them, to the left hand, were entirely covered. 

If, then, it is admitted that the stone circles of the Lewis 
were placed before, or only when the peat began to form, and 
that the peat has grown five feet since that time, it is evident 
that the least age of these monuments would be known if the 
annual increase of peat was known. But I am unacquainted 
with any data from which to form an estimate, and there is a 
wide difference in the opinions held on that point. One prac- 
tical gentleman assured me that the Lewis peat grew an inch 
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every year; at this rate the entire deposit might have taken 
place in about sixty years. Another estimate is nine inches 
in a century, but we require twice the number of years that 
this ratio would give to get back to Pagan times. As Iam 
unacquainted with any class of facts that bears upon the sub- 
ject, iis not worth while to offer any conjecture at the present 
time. I may mention, however, that to my surprise, one of 
the Lewis bards has a tradition that at one time there was no 
peat in Lewis; and 1¢ 1s also to be noted, that almost always on 
excavating any of the Pictish dwellings pieces of burnt stick 
(charcoal) are found at the fire-hearth. I do not wish it to be 
inferred, however, that there was no peat to be then found— 
only that sticks formed part, if not all, of the fuel then in use. 
A most instructive section was made a few years ago on the 
banks of the Creed, in the policies around Stornoway Castle. 
My notes are mislaid, but if my memory is correct, a cutting 
was made through a peat-bank to form a road, by which a 
perpendicular section of between eight and nine feet in height 
was exposed. About the middle of the bank, that is, three 
or four feet below the surface, was and is the place where a 
fire had been kindled, a few stones had been put round on which 
to stand the kettle, probably to boil a salmon, and bits of char- 
coal still remain in the ashes. The banks of the Creed could 
still supply enough indigenous birch to boil a craggan. 

Very erroneous opinions are abroad concerning the cause 
and growth of peat ; in most books I see the observations of a 
certain Lord Cromarty are quoted, from which it is most illo- 
gically inferred that all peat is the result of the decay of forest 
trees. So wide spread is this allusion, that it has been quoted 
to me where the peat-banks were visibly and presently telling 
their own history. Wathout denying that the decay of forest 
trees in marshy ground will form peat, it requires only the 
most superficial observation to know that wood peat occurs 
only in the most homeopathic quantity in, at any rate, the 
islands of North Britain. It fortunately does occur as an 
exceptional instance, and then in so marked a manner as to 
leave no chance of confounding wood peat with the almost 
universal moor peat. The bulk of the peat of the northern 
and western islands is made up of the roots of rushes and 
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moor-grass; the mosses help to keep it constantly wet, and 
the tormentilla (and probably other plants) supplies tan to the 
moss, and prevents it from decomposing into vegetable earth. 
Such were the conditions when the peat first began to grow, 
and such they still continue. I have looked over thousands 
of sections of peat banks in which there was no difference in 
the composition of the peat, from the base where grew the first 
peat-forming plants to the surface at the present moment, 
excepting consolidation towards the bottom from time and 
pressure. When the surface of a peat bank has been exposed 
for some time to wind and rain, the most solid, as well as the 
spongier portions of the peat will be found disintegrating into 
lamins, which lamine probably represent the annual growth, 
and if they were distinct enough to be counted would indicate 
the age of the peat. From whatever cause, there was a time 
when the general surface of the country was bare and lifeless, 
which was followed by a growth of plants, in no way differing 
from those that are now struggling for existence upon the 
moor. And from what has been said before, it would seem 
that man made his advent here at much about the same 
geologic time. 

A common tradition of the Lewis is, that the ground was 
once entirely covered with forest trees, and that the wood was 
burnt down by the Northmen to deprive the aborigines of the 
shelter that it afforded. In almost all traditions there is 
some relation to fact; but without going into the history of 
this opinion, it will be enough to notice, that as far as Tam 
aware there is but one place in Lewis where the remains of 
forest trees are to be found. The roots of firs over twelve 
inches in diameter occur near Balaline, in the parish of Lochs, 
and only there. These roots are always on the clay soil, for 
neither bush nor tree is found with its roots in the peat. 

But although in a thousand cases the section of a peat bank, 
from its surface to its base, exhibits only a succession of marsh 
plants, a patient observer will here and there find a spot 
where the foundation of the peat is a floor of twigs and leaves. 
This, as stated before, bears only a minute proportion to the 
moor peat of the country. When examined it.appears to be 
made up in great part of the twigs of the birch, but I have no 
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doubt that the berry and bush of the mountain ash, the larch, 
the aspen, and the willow could be detected. In fact, 16 so 
happens that in this strange country, where many of the 
manners of the tenth century still exist, the method by which 
this peat of scrub and brushwood was formed can still be 
seen. On the small islets in the lakes, to which neither 
sheep nor cattle can gain access, a dense mass of scrub still 
survives. The heather will grow four feet in height, and 
above that may be seen the red berries of the mountain ash, or, 
if in spring, the catkins of the willow, or the pendant leaves 
of the aspen, with briers and brambles to interlace the whole. 
In the face of some cliffs and banks, and even in a few re- 
mote spots, the holly, hazel, aspen, birch, and willow, still 
struggle against an adverse climate as they did a thousand 
years azo. 

I have been thus particular in pointing out the limited 
quantity of wood peat, and where it occurs, its position, rest- 
ing upon the boulder clay, for a purpose to be more particu- 
larly described at the close of this paper; and I pass on to 
notice some important geological changes that have taken 
place in the most recent or peat-forming era. 

My official duties led me last summer over several hundred 
miles of the most tortuous coast-line imaginable. Between 
North and South Uist lies the large island of Benbecula, and 
about five hundred others of different sizes and shapes; most 
of these can be approached on foot at low water, and the rest 
are only separated by shallow channels. On going round the 
coast I began to notice that the peat banks formed frequently 
the sea-margin at high water; and feeling that it was a point 
of some geological importance, I noted the places on my sketch 
of the coast, till at last finding that the phenomenon was ex- 
tremely common, occurring perhaps twenty times in a day’s 
walk, it was no longer necessary to record its occurrence. 
After examining hundreds of examples, I came to the conclu- 
sion that, in these instances, there was no other way of 
accounting for peat banks having that position with regard to 
the sea-margin, than by the subsidence of the land. In many 
of the cases referred to the peat rests at once upon the naked 
gneiss. Now, the surface of the gneiss is as rugged as, and 
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not very unlike what, the surface of the ocean would be if it 
were suddenly solidified in the middle of aviolent storm. The 
peat has grown over the undulatory surface, but, as was to be 
expected, is deepest in the depressions, where I have sometimes 
seen it in section more than ten feet in height. Let it be sup- 
posed that the relative levels of land and sea remained the same 
until the formation of peat had occurred, and then that the 
land began to subside. The effect would be that when the sea 
reached the foot of the peat banks small cliffs would form, 
identical in their features with those of clay or gravel, or any 
other soft material. But from the extreme softness of the peat 
the sea would quickly eat it away, and work itself into all the 
sinuosities of the surface gneiss that were below the level of 
high water. This is what has happened around Benbecula ; 
the sea at high water flowing in amongst the knolls, at first 
forming a simple gap, then branching out like the arms of a 
tree; at a further stage in the destruction of the peat,a group 
of islands is formed, till at last the whole vegetable soil is 
washed away, and a few bare rocks serve to point out where but 
one generation ago the cattle have pastured and corn has 
grown. Some of these rocks, which are now completely bare, 
still bear the names of particular plants that once grew upon 
them. It is difficult in words to convey an idea of the 
appearances and of the faets; but an inspection of the coast 
would show that the peat could only have been brought into 
its present position by the subsidence of theland. There are, 
indeed, but two other ways by which the peat can be found to 
form the sea-coast; one is by the aetion of the sea upon the 
shore, the other by the peat advancing to the sea by slip. But 
neither of these cases will apply to the sea threading in among 
the knolls and hillocks, eating out holes at first, which become 
pools, then lagunes, till at last the land that enclosed them is 
all gone. It must therefore be accepted asa fact, that the 
land has subsided (and is subsiding) since the peat began to 
form, and, consequently, that the stone cireles of the Lewis are. 
of an age anterior to that subsidence ; it follows, then, that if 
the rate and quantity of subsidence was known, and supposing 
it to be uniform, we should arrive at the least age of the Pagan 
monuments. 
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Although we cannot arrive at the whole quantity, we have 
fortunately a measure of a part of that subsidence ; this is 
afforded by what have foolishly been called submarine forests, 
but which are in fact submerged peat-banks. 

In the Orknevs I have noted six places at which submarine 
peat is said to be found ; at Otterswick, in Sanda, I have seen 
the people digging it at low water for fuel. The peat was 
mainly composed of twigs and leaves; and the seeds of the 
birch was plentifully scattered through it. There were also 
many gnarled pieces of wood, of the thickness of a man’s arm. 
I was informed, on describing the kind of peat found at Otters- 
wick, that the same sort of fuel may be got at Balranald, on 
the west of North Uist, at the level of low water. Peat also 
occurs below mud and gravel between tidemarks at the head 
of West Loch. Tarbert, in Harris; and Martin, the historian 
of the Hebrides, speaking of Pabbay, an island in the Sound 
of Harris, says, ‘‘ The west end of this island, which locks to 
St Kilda, is called the Wooden Harbour, because the sands, at 
low water, discover several trees that have formerly grown 
there. Sir Norman Macleod told me that he had seen a tree 
cut there, which was afterwards made into a harrow.’ Se- 
veral traditions could be added, of places now submerged 
that were formerly the sites of chapels or houses; and I think 
it may be taken as proved, that since the commencement of 
the peat-forming era, the land has sunk or subsided twelve 
feet at least; how much more, there are no means of finding 
out, for the submarine peat may have grown near to, or far 
away from, the high-water level; neither do we know how far 
the submerged pcat-banks extend beyond the level of low 
water. 

Irom the foregoing facts, it may be inferred that very soon 
after the climate of the Hebrides became such as to admit of 
the growth of vegetation, man emigrated to these shores, 
bringing with him the arts of agriculture and navigation, and 
a religion that induced him to honour the memory of his 
illustrious dead. Since then the tanned vegetable mould has 
accumulated to the height of at least five feet, and also since 
man’s advent here the entire land has sunk twelve feet or 
more. These data may, by a more extended investigation, 
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form a measure to the time of his arrival; at present I must 
content myself with having pointed out the facts. 


On the Cervical and Occipital Vertebre of Osseous Fishes. 
By Cuar.es Rosertson, Demonstrator of Anatomy in the 
University of Oxford.* 


In the present communication I propose giving a descrip- 
tion of some peculiarities of the cervical vertebra, and their 
appendages, in a few osseous fishes, which, as far as I know, 
have not before been described, but are of importance in con- 
sidering the vertebral theory. I shall then proceed to show 
that the same kind of modifications are met with in the group- 
ing of the elements of the occipital segment of fishes ; so that 
in the skull, as in the vertebral column, the same elements are 
not invariably present, but are subject to variations. 

In dissecting a tunny brought from Madeira by Dr Acland, 
I observed a very peculiar arrangement of the upper row of 
ribst on the cervical portion of the vertebral column. When 
the upper row was cleaned out and traced forwards, the most 
anterior rib was found apparently articulated to the upper 
surface of the exoccipitals, and, as I had never met with ribs 
attached so far forward as the exoccipitals, I thought that this 
being an old specimen, the first cervical rib had anchylosed to 
the posterior extremity of the exoccipitals, and so formed this 
very peculiar arrangement of parts. 

Since that time, by the kindness of Dr Acland and the 
Dean of Christ Church, three heads were procuredfrom Madeira 
and forwarded to the Museum at Christ Church, and various 
sections have been made to illustrate the points noticed in the 
present communication. On examining a vertical section of 
the cranium (jig. 1), the basioccipital, 1, is seen to be entirely 
overlapped by the prolongation backwards of the sphenoid, 4 4. 
At the posterior extremity of the basioccipital, 1, a small cavity 


* Nead at the Meeting of the British Association at Manchester, 1861. 

1 By upper row of ribs, I mean those elements called by Professor Owen 
appendages, which are generally in the centre of the trunk attached to the 
lower ribs, and when followed anteriorly and posteriorly, generally terminate 
on the centra or neural arches of the vertebra. 


